TRPV1 agonist piperine but not olvanil enhances glutamatergic spontaneous excitatory transmission in rat spinal substantia gelatinosa neurons.
We examined the effects of TRPV1 agonists olvanil and piperine on glutamatergic spontaneous excitatory transmission in the substantia gelatinosa (SG) neurons of adult rat spinal cord slices with the whole-cell patch-clamp technique. Bath-applied olvanil did not affect the frequency and amplitude of spontaneous excitatory postsynaptic current (sEPSC), and unchanged holding currents at -70 mV. On the other hand, superfusing piperine reversibly and concentration-dependently increased sEPSC frequency (half-maximal effective concentration: 52.3 μM) with a minimal increase in its amplitude. This sEPSC frequency increase was almost repetitive at an interval of more than 20 min. Piperine at a high concentration produced an inward current in some neurons. The facilitatory effect of piperine was blocked by TRPV1 antagonist capsazepine. It is concluded that piperine but not olvanil activates TRPV1 channels in the central terminals of primary-afferent neurons, resulting in an increase in the spontaneous release of l-glutamate onto SG neurons.